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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a device and a
method for operating a dental processing machine and
a system for operating a dental processing machine.

BACKGROUND ART

[0002] JP 2018-124862 A discloses a dental process-
ing machine that operates according to a processing pro-
gram (also referred to as NC data) to cut a workpiece
into a desired shape.

CITATION LIST
Patent Literature

[0003] [Patent Literature 1] JP 2018-124862 A

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0004] A dental processing machine is operated ac-
cording to a processing program. The dental processing
machine can be configured such that a plurality of
processing programs are executed successively in a cer-
tain order. However, when an error occurs in the dental
processing machine, the dental processing machine is
initialized. When this occurs, various data, including the
processing programs and the order in which the process-
ing programs are to be executed, are erased from the
dental processing machine. To restart the dental
processing machine, the data including the processing
programs and the order in which the processing pro-
grams are to be executed need to be sent to the dental
processing machine all over again.

SOLUTION TO PROBLEM

[0005] This is achieved by the features of the inde-
pendent claims. A dental processing machine-operating
device proposed herein includes a first list storage unit,
a first status storage unit, a first error detection unit, and
a first skipping process unit.

[0006] Thefirstliststorage unitstores ajob listin which
a plurality of processing programs, each defining a
processing procedure performed by the dental process-
ing machine, are associated with an order in which the
plurality of processing programs are to be executed.
[0007] The first status storage unit is configured to ac-
quire, from the dental processing machine, execution sta-
tuses of the plurality of processing programs contained
in the job list, and to store the execution statuses of the
plurality of processing programs.

[0008] The first error detection unitis configured to de-

10

15

20

25

30

35

40

45

50

55

tect an error in the dental processing machine.

[0009] The first skipping process unit is configured to,
if the first error detection unit detects an error while the
plurality of processing programs contained in the job list
are being executed successively, set the execution sta-
tus of one of the processing programs that is currently
being executed when the error is detected to an end,
based on the execution statuses of the plurality of
processing programs stored in the first status storage
unit, and to cause the dental processing machine to ex-
ecute another processing program to be executed next
after the one of the processing programs according to
the order specified in the job list.

[0010] In another aspect of the present disclosure, a
dental processing machine-operating system includes
an operating device, a dental processing machine, mu-
tually data-communicably connected to the operating de-
vice, and a server, data-communicably connected to the
operating device. The server includes a second list stor-
age unit for storing the job list acquired from the operating
device, and a second status management unit for acquir-
ing execution statuses of a plurality of processing pro-
grams contained in the job list through the operating de-
vice and storing the execution statuses of the plurality of
processing programs.

[0011] Moreover, the dental processing machine-op-
erating system proposed herein may further include an
external device data-communicably connected to the
server or the operating device. The external device may
include a third status management unit for acquiring ex-
ecution statuses of a plurality of processing programs
contained in the job list through the server or the operat-
ing device, and for storing the execution statuses of the
plurality of processing programs. The external device
may further include a third error detection unit for detect-
ing an error in the dental processing machine through
the server or the operating device. The external device
may include a second skipping process unit configured
to, if the third error detection unit detects an error while
the plurality of processing programs contained in the job
list are being executed sequentially, set the execution
status of one of the processing programs that is currently
being executed when the error is detected to an end,
based on the execution statuses of the plurality of
processing programs stored in the third status manage-
ment unit, and to cause the dental processing machine
to execute another processing program that is to be ex-
ecuted next after the one of the processing programs,
according to the order specified in the job list.

ADVANTAGEOUS EFFECTS OF INVENTION

[0012] Embodiments of the dental processing ma-
chine-operating device, the dental processing machine-
operating device and the dental processing machine-op-
erating system as described above enable a dental
processing machine to end one of the processing pro-
grams that is currently being executed even if an error is
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detected in the dental processing machine, and to cause
the dental processing machine to execute another one
of the processing programs that is to be executed next
after the preceding one of the processing programs. As
aresult, the operation for resuming the dental processing
machine is made easier.

BRIEF DESCRIPTION OF DRAWINGS
[0013]

Fig. 1 is aview illustrating an example of the config-
uration of a dental processing machine-operating
system according to the present disclosure.

Fig. 2 is a block diagram illustrating a configuration
of a dental processing machine 1.

Fig. 3 is a view illustrating a data string of a process-
ing program CP contained in a milling file 21a in this
embodiment.

Fig. 4 is a view illustrating an example of a job list JL.
Fig. 5is a view illustrating an example of a log file LF.
Fig. 6 shows an example of a code table used for
recording event IDs.

Fig. 7 is a view illustrating an example of processing
information data PD.

Fig. 8 is a view illustrating an example of data ac-
quired from a comment line S1.

Fig. 9 shows an example of a job list JL displayed
on a display of an operating device 11.

Fig. 10 shows another example of the job list JL dis-
played on the display of the operating device 11.
Fig. 11 shows an example of a job list JL displayed
on a display of an operating device 11 including a
first skip processing unit 125 according to the present
disclosure.

Fig. 12 shows another example of the job list JL dis-
played on a display of the operating device 11 in-
cluding the first skip processing unit 125 according
to the present disclosure.

DESCRIPTION OF EMBODIMENTS

[0014] Hereinbelow, a dental processing machine-op-
erating device, a dental processing machine-operating
method and a dental processing machine-operating sys-
tem will be described in accordance with embodiments
of the present invention. It should be noted, however,
that the embodiments described herein are, of course,
not intended to limit the present invention.

[0015] Fig. 1 is a view illustrating an example of the
configuration of a dental processing machine-operating
system according to the present disclosure. It should be
noted, however, that, in order to facilitate understanding
of the entire operating system, Fig. 1 also shows some
devices that are not included in the operating system.
Fig. 2 is a block diagram illustrating a configuration of a
dental processing machine 1.
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Dental Processing Machine Operating System

[0016] As illustrated in Fig. 1, a dental processing ma-
chine-operating system 10 herein includes an operating
device 11, a server 12, and an external device 13. Each
of the operating device 11, the server 12, and the external
device 13 may be implemented by, for example, a com-
puter that is operated according to a predetermined pro-
gram. Specifically, each of the operating device 11, the
server 12, and the external device 13 includes an arith-
metic device [also referred to as a processor, CPU (cen-
tral processing unit), or MPU (micro-processing unit)] and
a memory storage device (such as a memory and a hard
disk), which performs various processing in cooperation
with software. For example, each of the configurations
and operations of the operating device 11, the server 12,
and the external device 13 may be embodied as a data-
base that stores various data embodied by a computer,
a data structure, or a processing module that performs
predetermined computing processes according to a pre-
determined program, or as part of the database, the data
structure, or the processing module.

Operating Device 11

[0017] The operating device 11 is a device for operat-
ing a dental processing machine 1. As illustrated in Fig.
2, the operating device 11 is data-communicably con-
nected to a plurality of dental processing machines 1 and
is configured to be able to operate the plurality of dental
processing machines 1. The operating device 11 is con-
figured to cooperate with firmware 1a3 incorporated in
each of the dental processing machines 1 to control the
dental processing machines 1. In this case, an identifi-
cation number is assigned to each of the dental process-
ing machines 1 to identify the dental processing machine
1 so that each of the dental processing machines 1 can
be identified by the corresponding identification number.
The operating device 11 communicates with the dental
processing machines 1 at every predetermined time and
obtains data related to the status of the dental processing
machines 1 through the firmware 1a3, to monitor the sta-
tus of the dental processing machines 1.

Processing Program CP

[0018] The operating device 11 sends a processing
program CP to adental processingmachine 1. The dental
processing machine 1 executes the processing program
CP through the firmware 1a3. The processing program
CP is created by a CAM software-equipped device 21.
The processing program CP may be created based on
a 3D model file 22a that is created by a CAD software-
equipped device 22. The 3D model file 22a is, for exam-
ple, what is called an STL file produced in STL format.
The 3D model file 22a records the shape of a product
that is to be shaped by the dental processing machine
1. Each of the processing programs CP may be a data
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group for controlling the dental processing machine 1,
and a milling file 21a that records a processing program
CP may be what is called an NC program. The milling
file 21a recording a processing program CP may be, for
example, an NC file containing NC data. The processing
programs CP are transferred from the CAM software-
equipped device 21 to the operating device 11.

[0019] The CAM software is programmed to perform
various settings about processing, such as selection of
a prosthesis, selection of the type of material, and selec-
tion of the shape of the material (e.g., disc or block, the
thickness of the disc, and the like) and also to generate
a tool path. The CAM software-equipped device 21 re-
tains data that are required in various settings related to
the processing, such as selection of the prosthesis, se-
lection of the type of the material, and selection of the
shape of the material (e.g., disc or block, the thickness
ofthedisc, and the like) that are necessary in the process-
ing. These data include data of predetermined items con-
cerning the materials or products to be processed by the
processing programs. Processing information PI, which
contains the data of predetermined items concerning the
materials or products to be processed by the processing
programs, may be prepared by the CAM software-
equipped device 21 in advance, as illustrated in Fig. 1.
These data may also be prepared by, for example, an
operator who handles the CAM software-equipped de-
vice 21 in advance.

[0020] The CAM software-equipped device 21 may re-
tain data of predetermined items concerning the materi-
als or products to be processed by the processing pro-
grams. The data of predetermined items concerning the
materials or products to be processed by the processing
programs may either be stored in a memory storage area
of the CAM software-equipped device 21, or be read out
from an external storage device such as a USB memory
stick or a hard disk drive (HDD).

[0021] Fig. 3 is a view illustrating a data string of a
processing program CP contained in a milling file 21a in
this embodiment. The processing program CP shown in
Fig. 3 is provided with a comment line S1, which is en-
closed in brackets, at the first line. The comment line
contains the file name of a milling file (Milling File Name)
that records the processing program CP, a milling file ID
(Milling File ID), and processing information PI. The mill-
ing file ID may also be referred to as "file ID" when ap-
propriate. After the commentline S1, the processing pro-
gram CP shown in Fig. 3 describes commands that spec-
ify the processing procedure carried out by the process-
ing program CP.

[0022] Herein, the "commentline" is a line that is input
in a processing program in a predetermined format, and
it is a portion that is not read as a program by a compiler.
The way of setting the comment line is defined by the
programming language used for the processing program.
It is possible that, for example, the "comment line" may
contain a comment written by any combination of char-
acters contained in a character set of the computer. Here-
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in, CAM software is used to record the file name of a
milling file (Milling File Name), a milling file 1D (Milling
File ID), and processing information Pl into such a "com-
ment line".

[0023] In this embodiment, data of predetermined
items concerning the material or product to be processed
by a processing program are recorded in the comment
line of the processing program CP. When the processing
program CP is executed by the dental processing ma-
chine 1, the data of predetermined items concerning the
material or product to be processed, which are recorded
in such a commentline, are ignored as a mere comment.
[0024] The data and the file IDs recorded in the com-
ment line may be created by data of key-value pairs, each
including a key and a value. In this case, the comment
line may be written in a predetermined format by which
the type and value of the data can be identified.

[0025] For example, for the predetermined items con-
cerning the material or product to be processed, a pre-
determined item concerning the material or product to be
processed is set as a "key", and the data of the item is
set as a "value". For the file IDs and the file names, each
of the items such as the file ID and the file name is set
as the "key", while each of the file ID and the file name
is setas a "value". The data format of the key-value pairs
may employ, for example, the JSON format. Here, the
JSON format is a format in which the name of an item
and its value are paired with a colon, ":", separating the
item name and the value. It should be noted that the data
format of the key-value pair datais not limited to the JSON
format. The commentline may widely adopt various other
types of formats that can identify the type and value of
the data. For example, the comment line may be written
in XML format.

Processing Information PI

[0026] Herein,data of predetermineditems concerning
materials and products to be processed may be referred
to as "processing information PI" when appropriate. The
processing information Pl may contain at least the infor-
mation about the material to be processed, and may con-
tain other kinds of information when appropriate.

Iltems of Processing Information PI

[0027] The data items that may be contained in the
processing information Pl may include, for example, the
following items.

- Material ID

- Type of the material to be processed

- Product name of the material to be processed

- Size of the material to be processed

- Shape of the material to be processed (such as disc,
block, etc.)

- Required area of the material to be processed (for
example, what percentage of the entire material is
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used)
- List of information about products contained in the
processing file

[0028] Herein, the "material ID" is set for each type of
material so that the material of the workpiece can be iden-
tified in advance. In some cases, the workpiece may be
a material that has been used, i.e., a used material. In
that case, the material ID may be referred to as a "used
material ID".

[0029] The "type of the material to be processed" may
record various types of materials, such as ceramic ma-
terial (for example, zirconia ceramic material), resin ma-
terial, glass material, metal material, and wax material.

[0030] The "product name of the material to be proc-
essed" may record, for example, a product name of the
workpiece when the workpiece is a commercially avail-
able product.

[0031] The "size of the material to be processed" may
record the size of the workpiece.

[0032] The "shape of the material to be processed"
may record the shape of the workpiece, such as disc,
block, etc.

[0033] The "required area of the material to be proc-
essed" may be the data that indicates what percentage
of the material is used by the product to be processed
by the processing data. Such data can serve to find out
how much of one material is used by the processing. In
addition, such data may serve to calculate the material
cost required by the processing.

[0034] The "list of information about products con-
tained in the processing file" contains the information of
the products to be processed by the processing program
CP. The information that may be contained in the list
includes, for example, the file name of the STL file that
records the three-dimensional data of the product, the
type of the product (crown, bridge, etc.), the number of
products to be formed by the processing program CP,
and the tooth number of the tooth to which the tooth filling
formed as the product is to be fitted. Thus, the product
processed by the dental processing machine 1 may be
a dental prosthesis, such as an "inlay" or a "crown". The
predetermined items concerning the product may contain
the information of dental prosthesis such as "inlay" and
"crown".

[0035] Furthermore, the CAM software may be pro-
grammed so that a comment line that records the file
name of the milling file (Milling File Name) and the milling
file ID (Milling File ID) can be inserted in the processing
program CP.

Milling File Name

[0036] Herein, the milling file name is a file name given
to each milling file 21a in the CAM software-equipped
device 21. The CAM software-equipped device 21 man-
ages the milling files 21a with such file names.

10

15

20

25

30

35

40

45

50

55

Milling File ID

[0037] Milling file IDs are assigned so that each of the
milling files 21a has a milling file ID. Accordingly, even
when different milling files 21a have the same file name,
the milling file IDs enable the different milling files 21a to
be distinguished from each other.

[0038] The CAM software may be programmed to pre-
pare a milling file ID for identifying the corresponding
processing program and to insert a comment line con-
taining the prepared milling file ID into the processing
program CP. In this case, the CAM software may be pro-
grammed so as to insert a comment line that also con-
tains the file name in addition to the milling file ID into the
processing program CP. Fig. 3 is a view illustrating an
example of processing program CP in which a comment
line S1 is inserted. As illustrated in Fig. 3, for example,
the CAM software is programmed to insert a comment
line that records the milling file name, the milling file ID,
and the processing information Pl into the processing
program CP. It is also possible that the CAM software
may be programmed to record the milling file name and
the milling file ID in another different comment line from
the comment line that records the processing information
Pl, and insert the other comment line into the processing
program CP.

[0039] Sucha process ofinserting acommentline may
be executed by the CAM software, for example, when
the processing program CP is output to a predetermined
memory storage area by the CAM software. In this case,
each of the processing programs CP that is output from
the CAM always contains a comment line that records
the file name of the milling file, the milling file ID, and
processing information PI. Also, a unique milling file ID
is assigned to each of the processing programs CP.
Therefore, the milling file ID identifies one of the process-
ing programs CP. The memory storage area to which the
processing program CP is output may be a predeter-
mined memory storage area of the CAM software-
equipped device 21 or may be a predetermined memory
storage area of the operating device 11. The predeter-
mined memory storage area may be a predetermined
memory storage area of an external storage device, such
as a USB memory or a hard disk drive (HDD) that is
mounted to the operating device 11. The predetermined
memory storage area may also be a predetermined
memory storage area of an external server that utilizes
a cloud computing system.

[0040] For example, the milling file 21a contains a
processing program CP that specifies a processing pro-
cedure to be performed by the dental processing ma-
chine 1. In some cases, the processing program CP may
be edited and updated in the CAM software-equipped
device 21 with the file name of the milling file 21a un-
changed. Even in this case, when the processing pro-
gram CP is output to the predetermined memory storage
area by the CAM software, a milling file ID is assigned
to the milling file, and a comment line recording the milling
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file ID is inserted in the processing program CP. Thus,
the milling file ID recorded in the comment line makes it
possible to identify which one of the milling files is the
one that have been sent to the operating device 11 at
what time.

[0041] Accordingly, it is also possible to identify the
processing program CP of the milling file that is identified
by the milling file ID. Also inserted into the processing
program CP is a comment line that records data of pre-
determined items concerning the material or product to
be processed by the processing program.

[0042] In this case, the same processing program CP
may sometimes be utilized to process different materials.
In such a case, it is possible that different data may be
prepared for the predetermined items concerning the ma-
terials or products to be processed by the processing
programs be retained in the CAM software-equipped de-
vice 21. For example, for the process of inserting a com-
ment line into a processing program, data of predeter-
mined items concerning the materials or products to be
processed by the processing program may be stored in
association with corresponding processing programs
CP. The CAM software may be programmed to insert a
comment line that records data of predetermined items
concerning the material or product to be processed by
the processing program into a corresponding processing
program CP that is associated with the data.

[0043] In this embodiment, the file name of the milling
file and the milling file ID are given to the comment line
of the processing program CP that is stored in the oper-
ating device 11. The file name of the milling file and the
milling file ID are given to the commentline of the process-
ing program CP by, for example, the CAM software-
equipped device 21. This ensures that the processing
program CP and the milling file ID are associated with
each other with certainty, because the milling file ID is
written into the processing program CP. In addition, the
operating device 11 thathasreceived the processing pro-
gram CP is able to identify the milling file ID of the
processing program CP by analyzing the processing pro-
gram CP in a predetermined method.

[0044] As described above, in this embodiment, the
milling file 21a containing the processing program CP is
sent from the CAM software-equipped device 21 to the
operating device 11. Inthis case, the processing program
CP recorded in the milling file 21a has a comment line
S1 that records a file ID and processing information P,
as illustrated in Fig. 3. This eliminates the need of the
process of associating the file ID and the processing in-
formation Pl additionally with the processing program CP
because the processing program CP has the comment
line S1 that records the file ID and the processing infor-
mation PI. Also, the processing program CP is sent from
the operating device 11 to the dental processing machine
1. The operating device 11 and the dental processing
machine 1 include a processing unit configured to obtain
the milling file ID and the data of predetermined items
concerning the material or product to be processed from
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the comment line of the processing program CP. This
enables the operating device 11 and the dental process-
ing machine 1 to obtain the milling file ID and the data of
predetermined items concerning the material or product
to be processed from the comment line of the processing
program CP.

[0045] Accordingly, the operating device 11 and the
dental processing machine 1 can utilize the milling file ID
and the data of predetermined items concerning the ma-
terial or product to be processed, which are obtained from
the commentline of the processing program CP, to create
log data containing the milling file ID. In addition, the op-
erating device 11 and the dental processing machine 1
can record the data of predetermined items concerning
the material or product to be processed by the processing
program CP.

Job ID

[0046] Inthis embodiment, the processing program CP
is also provided with a job ID. Here, the job ID is an ID
that is assigned to the processing program CP when the
processing program CP is sent from the operating device
1 1 to the dental processing machine 1. Here, in order to
identify the processing program CP that has been sent
to the dental processing machine 1, the job ID, which is
a different ID from the milling file ID, is prepared. It is
possible that either the operating device 11 or the dental
processing machine 1 may create the job ID.

[0047] Specifically, each time a processing program
CP is sent from the operating device 11 to the dental
processing machine 1, a different job ID is assigned to
the processing program CP. This job ID is different from
the milling file ID. This means that, although the process-
ing program CP has the same milling file ID, a different
job ID is assigned to the processing program CP when,
for example, the same processing program CP is resent
from the operating device 11 to the dental processing
machine 1. In this embodiment, the comment line of the
processing program CP contains the file ID and process-
ing information PI. Although the processing program CP
contains the same file ID and the same processing infor-
mation PI, the processing program CP is provided with
a different job ID when the processing program CP is
resent. In this way, when the same processing program
CP is resent from the operating device 11 to the dental
processing machine 1, the resent processing program
CP can be identified by the job ID. Thus, both a milling
file ID and a job ID, which is prepared separately from
the milling file ID, are assigned to each of the processing
programs CP sent to the dental processing machine 1.
As a result, both the milling file ID and the job ID can be
used to identify the processing program CP sent to the
dental processing machine 1. This makes it possible to
more specifically identify the processing program CP that
has been executed by the dental processing machine 1.
[0048] This embodiment makes it possible to acquire
the file name, the file ID, and the processing information
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Pl by analyzing the comment line S1 (see Fig. 3) of the
processing program CP. As aresult, the dental process-
ing machine 1 is able to acquire the file name, the file ID,
and the processing information PI. Also, the job ID is
assigned to the processing program CP when the
processing program CP is sent from the operating device
11 to the dental processing machine 1. In addition, the
operating device 11 can create a job list JL in which the
processing programs CP are classified by job IDs. Like-
wise, the dental processing machine 1 can also create a
job list JL in which the processing programs CP are clas-
sified by job IDs. When the dental processing machine
1 executes a processing program CP, the dental process-
ing machine 1 can sent log data containing the job ID to
the operating device 11. It is also possible that the log
data containing the job ID may be created by the oper-
ating device 11 based on the data sent from the dental
processing machine 1 to the operating device 11. As a
consequence, the operating device 11 is able to manage
the log data based on the job ID to create a log file LF
containing the job ID.

Job List JL

[0049] Fig. 4 is a view illustrating an example of a job
list JL.

[0050] The operating device 11 sends processing pro-

grams CP to a dental processing machines 1. The oper-
ating device 11 creates a job list JL for the processing
programs CP that have been sent to the dental process-
ing machine 1. As illustrated in Fig. 4, the job list JL may
be alist that associates the processing programs CP that
are sent from the operating device 11 to the dental
processing machine 1 with the numerical order in which
the processing programs CP are to be executed by the
dental processing machine 1. The job list JL shown in
Fig. 4 is provided with columns 201 to 205 for recording
the numerical order of execution, processing program
CP, milling file ID, job ID, and status, respectively.

[0051] For example, in this embodiment, the process-
ing programs CP are executed by the dental processing
machine 1 in the order in which they are sent from the
operating device 11 to the dental processing machine 1.
In this case, it is possible that, in the column 201 for re-
cording the numerical order of execution and the column
202 for recording processing programs CP, the process-
ing programs CP may be listed in the order in which they
are sent from the operating device 11 to the dental
processing machine 1, to create a job list JL. The milling
file IDs and the job IDs are recorded respectively in the
columns 203 and 204 for recording file ID and job ID. The
statuses of execution of the processing programs CP are
recorded in the column 205 for recording status, accord-
ing to data communication with the dental processing
machine 1. Note that the statuses may be recorded using
predetermined code numbers. Also in this embodiment,
a job ID for identifying a processing program CP is as-
signed to each processing program CP when the
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processing program CP is sent from the operating device
11 to the dental processing machine 1. The job ID may
be assigned at the same time as the job list JL is created.

Log File LF

[0052] Inthisembodiment,the operating device 11 cre-
ates a log file LF in which log data of a processing pro-
gram CP are recorded by the dental processing machine
1. The log data record what has been performed or what
has not been performed by the processing program CP.
The log file LF records log data including, for example,
start, stop, pause, resumption, cancellation, and end of
execution of the processing program CP, and the times
at which these events occurred. The log file LF also
records a predetermined error code if an error occurs
while the processing program CP is being executed. The
operating device 11 may be configured to create a log
file LF based on the data obtained by communication
with the dental processing machine 1.

[0053] Fig.5is aview illustrating an example of the log
file LF. In this embodiment, as illustrated in Fig. 5, a log
file LF1 includes columns 301 to 309, which respectively
record time, model name, serial number, device name,
file ID, job ID, event ID, parameter 1, and parameter 2,
with regard to log data.

[0054] Among these columns, the column 301 for re-
cording time records the time at which the log data are
acquired. Model name, serial number, and device name,
which are respectively recorded in the columns 302 to
304, are the information for identifying the dental
processing machine 1. These pieces of information are
given to the log data by, for example, a firmware 1a3 of
the dental processing machine 1. The columns 305 and
306 for recording file ID and job ID respectively record
file IDs and job IDs.

Event ID

[0055] The column 307 for recording event ID records
predetermined codes, which are determined to respec-
tively indicate various events, such as start, stop, pause,
resume, cancel, end, and error of execution. The col-
umns 308 and 309 for recording parameters 1 and 2
record pieces of information that respectively accompany
the events. For convenience, numbers are assigned to
the left side of each row of the log data in Fig. 5, in order
to distinguish the log data.

[0056] Fig. 6 shows an example of a code table used
for recording event IDs. Among them, respective event
IDs 3 to 15 indicate JobStart, JobEnd, JobPause, Jo-
bResume, JobCancel, DiscGet, DiscRelease, ToolGet,
ToolRelease, ToolReplace, FatalError, RecoverableEr-
ror, and ResumableError. Parameters 1 and 2 indicate
pieces of information to be recorded in the log data, along
with the corresponding events. Data corresponding to
parameters 1 and 2 are referenced from other data and
recorded in the log data.
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[0057] Accordingly, the log file LF shown in Fig. 5
shows that the log data indicating a series of processes
(i.e., jobs) performed by a processing program CP are
recorded in the 2nd to 9th log data. Here, the 2nd to 9th
log data record the times at which the following events
occurred in the dental processing machine 1: start, disc
get, tool get, occurrence of resumable error, tool release,
cancel, disc release, and end, respectively. The 10th to
21st log data record that another series of jobs are exe-
cuted, and then the 22nd log data and onward record
that still another series of jobs are executed. The jobs
are identified by the job IDs. The processing programs
CP are identified by the file IDs.

[0058] Itis also possible that a similar log file LF1 may
be created by a firmware 1a3 of the dental processing
machine 1. When this is the case, the operating device
11 may be configured to acquire the log file LF1 created
by the firmware 1a3 of the dental processing machine 1.
For convenience in illustration, the log file created by the
dental processing machine 1 is referred to as a "log file
LF1" as appropriate. The log file recorded by the oper-
ating device 11 is referred to as a "log file LF". This makes
it possible to distinguish the two log files.

Processing Information Data PD

[0059] Fig. 7 is a view illustrating an example of
processing information data PD. Processing information
data PD are acquired from a job ID and the comment line
S1 (see Fig. 3) of the processing program CP. The
processing information data PD is a data file containing
a file ID and a data group containing data of predeter-
mined items concerning the material or product to be
processed.

[0060] The processing information data PD shown in
Fig. 7 contains record columns 501 to 504, which se-
quentially record user IDs, job IDs, processing informa-
tion, and processing results, respectively. Herein, the us-
er IDs are assigned to the users who manage the dental
processing machine 1. A user ID may be contained, for
example, in a portion of the log data sent from the dental
processing machine 1. In addition, job IDs are recorded
in the record column 502 for recording job IDs. Data ac-
quired by analyzing the comment line S1 of the process-
ing program CP are recorded in the record column 503
for recording processing information.

[0061] In this embodiment, the record column 503 for
recording processing information contains data groups
each containing a file name, a milling file ID, and data of
predetermined items concerning the material or product
to be processed. These data groups may be recorded
in, for example, the JSON format. The record column 504
for recording processing results may record the results
of execution of a processing program CP, obtained from
the log data identified by a job ID. In the example shown
in Fig. 7, the results of execution of the processing pro-
gram CP arerecorded, forexample, using predetermined
code numbers.
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[0062] From such processing information data PD, it
is possible to identify the processing (i.e., the job) per-
formed by the dental processing machine 1 using the job
ID, and it is also possible to acquire the data group re-
corded in the commentline S1 (see Fig. 3) of the process-
ing program CP, which was executed in the job. Fig. 8 is
a view illustrating an example of data acquired from a
commentline S1. From the commentline S1, itis possible
to acquire the processing information Pl containing the
file name of the milling file 21a, the file ID, and data of
predetermined items concerning the material or product
to be processed, as illustrated in Fig. 8. These data are
acquired every time the dental processing machine 1 ex-
ecutes aprocessing program CP, in other words, for each
of the jobs identified by a job ID.

[0063] Thus, data of predetermined items concerning
the material or product to be processed are recorded
every time the dental processing machine 1 executes a
processing program CP. As a result, more detailed data
analysis is possible every time the dental processing ma-
chine 1 executes a processing program CP, in other
words, for each of the jobs identified by a job ID. In ad-
dition, the data of predetermined items concerning the
material or productto be processed are obtained for each
of the jobs identified by a job ID. Therefore, it is possible
to calculate the cost of the processed material for each
process of the dental processing machine 1, for example.
The dental processing machine 1 is used to mill dental
fillings. In that case, because the dental fillings are small
in size, a plurality of processed products (dental fillings)
may be produced from a single workpiece retained in a
disc 1i1 (see Fig. 2) of the dental processing machine 1.
In addition, the dental fillings have complicated shapes,
so it is difficult to calculate how much of the workpiece
has been used for the processed products. With the
method and device proposed herein, data of predeter-
mined items concerning the material or product to be
processed are obtained for each work of the dental
processing machine 1. This makes it possible to carry
out more detailed analysis on the material to be proc-
essed. Because such data groups are acquired from the
data recorded in the comment line S1 of the processing
program CP, they are not altered after having been output
from the CAM software. As a result, it is unlikely to mis-
take the data for each of the jobs identified by job IDs,
so data management becomes easier.

[0064] In this operating system 10, the operating de-
vice 11 is data-communicably connected to the server
12. The operating device 11 sends various data, such as
job lists JL, log files LF, and processing information data
PD, to the server 12. The server 12 records the data sent
from the operating device 11, such as job lists JL, log
files LF, and processing information data PD, into a da-
tabase 12a. In addition, the server 12 may record milling
files 21a containing processing programs CP. In this
case, the server 12 may record the milling files 21a and
the file IDs in association with each other. When the mill-
ing files 21a and the file IDs are associated with each
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other, it is possible to find out a milling file 21a and a
processing program CP from the log file Lf, the process-
ing information data PD, and the like.

[0065] Further, the external device 13 is able to obtain
various data, such as job lists JL, log files LF, and
processing information data PD, from the server 12. This
enables the external device 13 to carry out data analysis
based on the data such as the job lists JL, the log files
LF, and the processing information data PD. The oper-
ating system 10 may be configured to access the oper-
ating device 11 via the server 12 and to remotely operate
the operating device 11 and the dental processing ma-
chine 1.

[0066] The server 12 is not limited thereto. The server
12 may also be configured to receive various information
and data, such as the information that the operating de-
vice 11 has sent to the dental processing machine 1 and
the data concerning the status of the dental processing
machine 1 that the operating device 11 has obtained
through the firmware 1a3. The server 12 includes the
database 12a, and it may store, for example, data con-
cerning the status of the dental processing machine 1,
which are sent from the operating device 11. The server
12 is further connected data-communicably to the exter-
nal device 13. The external device 13 may be configured
to acquire the data accumulated in the server 12 as ap-
propriate.

Dental Processing Machine 1

[0067] Specific drawings of the dental processing ma-
chine 1 are not provided herein. It should be noted that
only an example of the dental processing machine 1 will
be shown herein. The dental processing machine 1 is
not limited to the embodiments described herein. As il-
lustrated in Fig. 2, the dental processing machine 1 in-
cludes a control device 1a, a communication device 1b,
a spindle 1c, a clamp 1d, a rotary support mechanism
1e, a 3-axis moving mechanism If, a tool magazine 1g,
a tool changer 1h, a disc rack 1i, and a disc changer 1j,
for example. In this embodiment, the workpiece is re-
tained by a disc 1i1.

[0068] The control device 1a is a device for controlling
the dental processing machine 1. The communication
device 1b is a device for exchanging data with other de-
vices, such as the operating device 11. The spindle 1c
is a device for holding and rotating a tool. The clamp 1d
is a retainer for retaining a disc that holds a workpiece.
The rotary support mechanism 1e is a mechanism for
supporting the clamp at a predetermined angle with re-
spect to the spindle 1c. The rotary support mechanism
1e may rotate the clamp, for example, about a predeter-
mined X-axis and about a predetermined Y-axis. The 3-
axis moving mechanism If is a mechanism for moving
the rotary support mechanism 1e along three axes, a
lateral axis (X-axis), a front-rear axis (Y-axis), and a ver-
tical axis (Z-axis). The tool magazine 1g is a container
unit for accommodating a plurality of tools 1g1 that are
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to be attached to the spindle 1c. In the tool magazine 1g,
predetermined locations for accommodating the tools
191 are allocated so that each of the tools 1g1 can be
accommodated in each respective location, and the lo-
cations for accommodating the tools 1g1 are provided
with code numbers assigned thereto for identifying the
tools 1g1. The tool changer 1h is a mechanism for chang-
ing a tool accommodated in the tool magazine 1g with a
tool attached to the spindle 1c. The disc rack 1iis a con-
tainer unit foraccommodating a plurality of discs 1i1 (also
referred to as holders) that retain workpieces. In the disc
rack 1i, predetermined locations for accommodating the
discs 1i1 are allocated so that each of the discs 1i1 can
be accommodated in each respective location, and the
locations for accommodating the discs 1i1 are provided
with code numbers assigned thereto for identifying the
discs 1i1. The disc changer 1j is a mechanism in the disc
rack 1i for exchanging a disc 1i1 to be attached to the
clamp 1d.

Disc 1i1

[0069] The dental processing machine 1 uses various
types of materials for the workpiece retained in the disc
1i1. The workpiece may be, for example, ceramic mate-
rial (for example, zirconia ceramic material), resin mate-
rial, glass material, metal material, and wax material. In
addition, the workpiece may be in various kinds of
shapes, such as a disc shape and a block shape.

Workpiece

[0070] The workpiece may be attachedto, forexample,
adisc 1i1 so that it can be mounted to the clamp 1d. The
workpiece may be attachable to and detachable from the
disc 1i1. The workpiece has a sufficient size for the prod-
uct. With the workpiece, a certain number of products
can be formed by the dental processing machine 1. For
this reason, after an unprocessed workpiece is attached
to the disc 1i1, for example, a certain number of process-
ing programs CP are executed for the workpiece fitted
to the disc 1i1, to shape a certain number of products.
The workpiece is kept attached to the disc 1i1 as the
processing continues, until the workpiece is almost fully
used. When the workpiece is almost fully used, the work-
piece is detached from the disc 1i1, and another new
workpiece is attached to the disc 1i1.

[0071] Thus, the workpiece attached to the disc 1i1
may be either an unprocessed product, or in a state of
being used, from which a certain number of products
have already been produced.

[0072] The three-dimensional shape of the workpiece
attached to the disc 1i1 may be recorded as, for example,
CAD data. The shapes of the processed products may
be managed by three-dimensional data, such as STL files
(stereolithography files) recorded in a so-called STL
(stereolithography) format.

[0073] The disc 1i1 may be marked with an identifier,
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for example. The identifier (also referred to as "disc ID")
may be a two-dimensional code, a one-dimensional
code, a mark, a numeral, a pattern, or an image, which
is directly printed or engraved on the disc 1i1. The dental
processing machine 1 may be equipped with a reader
forreading such anidentifier of the disc 1i1. Such areader
may be, forexample, one thatidentifies the disc 1i1 based
on an image of the identifier captured by a camera pro-
vided for the dental processing machine 1.

[0074] The dental processing machine 1 is furnished
with monitoring devices for detecting the statuses of var-
ious parts thereof, such as sensors 1k1 and cameras
1k2. The sensors 1k1 may include: such sensors as en-
coders, ammeters, and voltmeters that are mounted to
various parts including the rotary support mechanism,
the tool changer, and the disc changer, and a motor for
rotating the spindle; a temperature sensor for obtaining
an environment temperature during processing; and a
sensor for detecting the opening and closing of a cover
of the housing. The cameras 1k2 may include a plurality
of cameras disposed in the housing so that, for example,
the state of the disc 1i1 and the workpiece 1i2 that are
supported by the clamp 1d and the state of various parts
such as the tool magazine 1g and the disc rack 1i can
be shown with the tool mounted to the spindle 1c.
[0075] The dental processing machine 1 includes a
control device 1a. The control device 1a performs various
processes for the dental processing machine 1. The con-
trol device 1a may be implemented by, for example, a
computer that is operated according to a predetermined
program. For example, the configurations and operations
of the control device 1a may be embodied as a database
that stores various data embodied by a computer, a data
structure, or a processing module that performs prede-
termined computing processes according to a predeter-
mined program, or as partof the database, the data struc-
ture, or the processing module.

Processing by Dental Processing Machine 1

[0076] The workpiece is retained by the disc 1i1. The
disc 1i1 is mounted to the clamp 1d. The clamp 1d is
moved and rotated by the rotary support mechanism 1e
and the 3-axis moving mechanism If. A tool 1g1 is at-
tached to the spindle 1c. The spindle 1c, the rotary sup-
port mechanism 1e, and the 3-axis moving mechanism
If are controlled by the control device 1a. The rotary sup-
port mechanism 1e and the 3-axis moving mechanism If
are controlled so that the tool 1g1 attached to the spindle
1c¢ hits the workpiece fitted to the disc 1i1 at a desired
position in a desired direction. The spindle 1c, the rotary
support mechanism 1e, and the 3-axis moving mecha-
nism If are controlled so that the workpiece retained by
the disc 1i1 is milled into a desired shape. Such a milling
process is controlled by the processing programs CP1
read by the firmware 1a3 of the dental processing ma-
chine 1.

[0077] In this embodiment, the control device 1a of the
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dental processing machine 1 includes, for example, a
memory storage unit 1a1 and a processing unit 1a2, as
illustrated in Fig. 2. The firmware 1a3 is installed in the
control device 1a. The firmware 1a3 is programmed so
that the dental processing machine 1 performs predeter-
mined operations.

[0078] The memory storage unit 1a1 includes a first
memory storage section 1a11, asecond memory storage
section 1a12, a third memory storage section 1a13, a
fourth memory storage section 1a14, afifth memory stor-
age section 1a15, and a sixth memory storage section
1a16.

[0079] The first memory storage section 1a11 stores
a plurality of processing programs CP1 that are to be
executed by the dental processing machine 1. Herein,
the term "processing program CP1" refers to a process-
ing program stored in the first memory storage section
1a11 of the dental processing machine 1.

[0080] The second memory storage section 1a12
stores ajob list JL1 that stores the order of the processing
programs CP1 to be executed by the dental processing
machine 1.

[0081] The third memory storage section 1a13 stores
alog file LF1 (also referred to as a log file) that records
log data of the processing programs CP1.

[0082] The fourthmemory storage section 1a14 stores
a master file for determining the error state of the dental
processing machine 1, and error codes for identifying the
error states, in association with each other.

[0083] The fifth memory storage section 1a15 stores
the initial state (i.e., the default state) of the dental
processing machine 1, such as the initial states of the
spindle 1c, the clamp 1d, the rotary support mechanism
1e, the 3-axis moving mechanism If, the tool changer 1h,
and the disc changer 1j of the dental processing machine
1.

[0084] The sixth memory storage section 1a16 stores
information about the tools 1g1 accommodated in the
tool magazine 1g, the locations in which the tools 1g1
are accommodated, the discs 1i1 accommodated in the
discrack 1i, and the workpieces retained by the discs 1i1.
[0085] The processing unit 1a2 executes required
processes according to the firmware 1a3. The processing
unit 1a2 includes a first processing section 1a21, a sec-
ond processing section 1a22, a third processing section
1a23, a fourth processing section 1a24, a fifth processing
section 1a25, a sixth processing section 1a26, and a sev-
enth processing unit 1a27. Each of the processes that
are executed by these processing sections will be de-
scribed below. It should be noted that only part of the
processes executed by the dental processing machine
1isillustratedin Fig. 2, and notall the processes executed
by the dental processing machine 1 are illustrated there-
in.

[0086] The first processing section 1a21 is configured
to cause the first memory storage section 1a11 to store
the processing programs CP sent from the operating de-
vice 11, according to an instruction from the operating
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device 11. Herein, a processing program CP that s stored
in the first memory storage section 1a11 is referred to as
a "processing program CP1".

[0087] The second processing section 1a22 is config-
ured to create a job list JL1 and store the job list JL1 in
the second memory storage section 1a12, according to
an instruction from the operating device 11.

[0088] The third processing section 1a23 is configured
to control the dental processing machine 1 according to
the processing programs CP1.

[0089] The fourth processing section 1a24 is config-
ured to detect an error in the dental processing machine
1. The error in the dental processing machine 1 may be
detected by, for example, a matching process in which
the data obtained by the sensors 1k1 and the cameras
1k2 are matched against the master file stored in the
fourth memory storage section 1a14.

[0090] The fifth processing section 1a25 is configured
to perform data communication with other devices such
as the operating device 11 via the communication device
1b. The dental processing machine 1 receives, for ex-
ample, processing programs CP from the operating de-
vice 11. The dental processing machine 1 is configured
to send the record of execution of the processing pro-
grams CP1, the status of the dental processing machine
1, the data acquired by the sensors 1k1 and the cameras
1k2, the error codes, and the like, to the operating device
11.

[0091] The sixth processing section 1a26 is configured
to bring the dental processing machine 1 back to the initial
state. In the initial state of the dental processing machine
1, the tool 1g1 is returned to a predetermined location in
the tool magazine 1g. The disc 1i1 is also returned to a
predetermined location in the disc rack 1i. This process
may also be called an initial state-returning process. By
this process, the spindle 1c, the clamp 1d, the rotary sup-
port mechanism 1e, the 3-axis moving mechanism If, and
so forth are returned to predetermined locations and
states.

[0092] The seventh processing section 1a27 is config-
ured to set reference locations for controlling these com-
ponents. For example, after the spindle 1c, the clamp 1d,
the rotary support mechanism 1e, and the 3-axis moving
mechanism If have been returned to the predetermined
locations, the reference locations for controlling them are
set based on detection by the sensors. Such a process
is commonly referred to as a zero tracking process, or
zero point calibration.

[0093] The block diagram of Fig. 2 lists constituent
components of the dental processing machine 1. It
should be noted, however, that the constituent compo-
nents listed in the block diagram of Fig. 2 are only part
of the dental processing machine 1, and the dental
processing machine 1 is not limited to including only the
constituent components listed in the block diagram of
Fig. 2.

[0094] Forexample,itis possible thatthe job liststoring
the order of the processing programs CP1 to be executed
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by the dental processing machine 1, the log file recording
the log data of the processing programs CP1, the master
file for determining the error state of the dental processing
machine 1, the error codes for identifying the error state,
and so forth may be stored in the operating device 11.
This means that the dental processing machine 1 may
not be provided with the second memory storage section
1a12, the third memory storage section 1a13, or the
fourth memory storage section 1a14.

[0095] In addition, the spindle 1c, the clamp 1d, the
rotary support mechanism 1e, the 3-axis moving mech-
anism If, the tool magazine 1g, the tool changer 1h, the
disc rack 1i, the disc rack 1i, and the disc changer 1j, for
example, are enclosed in a housing. The housing is con-
figured so that its cover can be opened and closed as
appropriate.

Processing Program CP1

[0096] In this embodiment, the processing programs
CP1 are the same as the foregoing processing programs
CP. However, as described previously, a job ID is as-
signed to each of the processing programs CP1 when it
is sentfrom the operating device 11 to the dental process-
ing machine 1. In this respect, the processing program
CP thatis stored in the first memory storage section 1a11
(seeFig. 2) of the dental processing machine 1 is referred
to as a "processing program CP1", where appropriate,
in the present specification.

Job List JL1

[0097] The job list JL1 is a list that specifies the order
in which the dental processing machine 1 executes the
processing programs CP1, as mentioned previously.
Here, the order in which the processing programs CP1
are executed is specified in the job list JL1. Note that the
order in which the processing programs CP1 are to be
executed is determined by the operating device 11. For
example, the order in which the dental processing ma-
chine 1 executes the processing programs CP1 may be
determined to be the order in which the operating device
11 has sent the processing programs CP1 to the dental
processing machine 1. In this case, the job list JL1 is
created such thatthe order in which the dental processing
machine 1 executes the processing programs CP1 is de-
termined to be the order in which the operating device
11 has sent the processing programs CP1 to the dental
processing machine 1.

Log File LF1

[0098] The dental processing machine 1 creates a log
file LF1 thatrecords log data of the processing programs.
Thelog file LF 1 records events such as start, stop, pause,
resumption, cancellation, and end of execution of the
processing program recorded in the job list, and the times
at which these events occurred. The log file LF1 also
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records a predetermined error code if an error occurs
during execution of a processing program recorded in
the job list. In this embodiment, because a job ID is as-
signed to each of the processing programs CP1 sent to
the dental processing machine 1, the job list JL1 and the
log data of the log file LF1 may contain the job ID.

Firmware 1a3

[0099] Firmware 1a3 controls the dental processing
machine 1. The firmware 1a3 includes processing mod-
ules for executing various processes of the above-de-
scribed processing unit 1a2. Hereinafter, the functions
of the firmware 1a3 of the dental processing machine 1
will be described. The firmware 1a3 may be programmed
to implement the following functions as processes per-
formed by a computer.

[0100] The firmware 1a3 instructs the dental process-
ing machine 1 to communicate with the operating device
11 and cause the first memory storage section 1a11 to
store the processing programs CP1.

[0101] The firmware 1a3 instructs the dental process-
ing machine 1 to create a job list JL1.

[0102] The firmware 1a3 instructs the dental process-
ing machine 1 to execute the processing programs CP1
stored in the first memory storage section 1a11 in se-
quence according to the job list JL1 stored in the second
memory storage section 1a12.

[0103] The firmware 1a3 also instructs the dental
processing machine 1 to create a log file LF1.

[0104] For example, the firmware 1a3 instructs the
dental processing machine 1 to record the start time and
end time of execution of each of the processing programs
CP1 in the log file LF1. The firmware 1a3 also instructs
the dental processing machine 1 to record, in the log file
LF1, the time at which a tool is attached to the spindle
1c, the time at which the tool is returned to the tool mag-
azine 1g, the time at which the disc 1i1 is held by the
clamp 1d, the time at which the disc 1i1 is returned to the
disc rack 1i, etc.

[0105] For example, the firmware 1a3 instructs the
dental processing machine 1 to create the job list JL1 so
that the processing programs CP1 can be executed in
the order in which the processing programs CP1 have
been sent from the operating device 11 to the dental
processing machine 1. As described previously, when
the joblist JL1 is provided with arecord column, the status
of each of the processing programs CP1 is recorded in
the record column. In this case, the processing unit 1a2
of the dental processing machine 1 may be configured
to execute the processing programs CP1 sequentially
according to the job list JL1. It is possible that, in place
of the job list JL1, the dental processing machine 1 may
store a plurality of processing programs CP1 in the first
memory storage section 1a11 of the dental processing
machine 1 so that the processing programs CP1 are as-
sociated with the order in which they are to be executed
by the dental processing machine 1.
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[0106] The firmware 1a3 provides the function of de-
tecting an error in the dental processing machine 1. The
firmware 1 a3 is programmed to, if an error is detected,
instruct the dental processing machine 1 to execute a
process corresponding to the error. For example, the
firmware 1a3 is programmed to, if an error is detected,
instruct the dental processing machine 1 to execute a
predetermined process based on the error code of the
detected error. The firmware 1a3 allows the dental
processing machine 1 to temporarily suspend the
processing program CP1 based on the error code of the
detected error. Next, based on the error code, it is deter-
mined whether or not the error is a self-recoverable error
in the dental processing machine 1. Then, if the error is
a self-recoverable errorin the dental processing machine
1, error recovery is attempted. If the error is self-recov-
ered and the error is resolved, the dental processing ma-
chine 1 resumes execution of the processing programs
CP1. Based on the error code of the detected error, the
dental processing machine 1 may be stopped and the
initial state-returning process is executed to bring the
dental processing machine 1 to a predetermined initial
state. The firmware 1a3 allows the zero point calibration
to be executed in the initial state, and thereafter instructs
the dental processing machine 1 to resume execution of
the processing programs CP1, when restarting the dental
processing machine 1.

[0107] The firmware 1a3 provides the function of noti-
fying the operating device 11 of data concerning the sta-
tus of the dental processing machine 1. The data con-
cerning the status of the dental processing machine 1
may include: times of start, stop, pause, resumption, can-
cellation, and end of the processing program CP1; data
acquired by the sensors 1k1 and the cameras 1k2 pro-
vided for the dental processing machine 1; and error
codes, for example. The firmware 1a3 allows the dental
processing machine 1 to send these data to the operating
device 11 at predetermined timing. The firmware 1a3 also
allows the dental processing machine 1 to send these
data to the operating device 11 in response to a request
from the operating device 11.

[0108] Note that the dental processing machine 1 has
a limited memory storage capacity. For this reason, the
processing programs CP1, the log file LF1, the job list
JL1, etc. are deleted as appropriate at predetermined
timing. For example, the log file LF1 may be deleted after
execution of the processing program CP1 has been com-
pleted and the data acquired during the execution of the
processing program CP1 have been transmitted to the
operating device 11.

[0109] Inthis embodiment, each of the processing pro-
grams CP contains the commentline S1 recording adata
group containing thefile ID and the data of predetermined
items concerning the material or product to be processed.
Forthisreason, the firmware 1a3 of the dental processing
machine 1 may be configured to analyze the comment
line S1 of the processing program CP and to acquire the
data group containing the file ID and the data of prede-
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termined items concerning the material or product to be
processed. Therefore, the job list JL1 and the log data
of the log file LF1 created by the dental processing ma-
chine 1 are allowed to contain the file ID acquired from
the comment line S1 of the processing program CP as
appropriate. Moreover, in this embodiment, a job ID is
assigned to the processing program CP when the
processing program CP is sent from the operating device
11 to the dental processing machine 1. Therefore, the
job list JL1 and the log data of the log file LF 1 are allowed
to contain the job ID as appropriate.

[0110] Some embodiments of the dental processing
machine 1 and the operating system for the dental
processing machine 1 proposed herein have been de-
scribed above. Hereinbelow, embodiments of the oper-
ating device 11 and the operating system 10 for the dental
processing machine 1 will be described further according
to the present disclosure.

[0111] As illustrated in Fig. 1, an embodiment of the
dental processing machine-operating device 11 pro-
posed herein includes a memory storage unit A, a
processing unit B, a processing unit C, a processing unit
D, and a processing unit E.

[0112] The memory storage unitA contains processing
programs CP each specifying a processing procedure
executed by the dental processing machine 1, and also
stores milling files 21a associated with milling file IDs.
[0113] The processing unit B is configured to send the
processing program CP contained in the milling file 21a
associated with the milling file ID to the dental processing
machine 1.

[0114] In order to identify the processing program CP
sent to the dental processing machine 1 by the process-
ing unit B, the processing unit C is configured to prepare
a different job ID from the milling file ID and associate
the prepared job ID with the processing program CP that
has been sent to the dental processing machine 1.
[0115] With the operating device 11 proposed herein,
a job ID for identifying the processing program CP sent
to the dental processing machine 1 is prepared separate-
ly from the milling file 1D, and the prepared job ID is as-
sociated with the processing program CP. Thus, each of
the processing programs CP sent to the dental process-
ing machine 1 can be identified using both the milling file
ID and the job ID, which is prepared separately from the
milling file ID. This makes it possible to more specifically
identify the processing program CP executed by the den-
tal processing machine 1. For example, even when the
same processing program CP is resent from the operat-
ing device 11 to the dental processing machine 1, the
resent processing program CP can be identified by the
job ID. Moreover, because the processing program CP
is associated with the milling file ID, it is possible to iden-
tify the milling file 21a that contains the processing pro-
gram CP. This makes it possible to more specifically iden-
tify the processing program CP executed by the dental
processing machine 1.

[0116] The processing unit D is configured to create a
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log file that records the milling file ID and the job ID for
the processing program CP. As a result, the milling file
ID and the job ID are contained in the log data. Therefore,
the processing program CP and the milling file 21a that
have been sent to the dental processing machine 1 can
be identified from the log data. This makes it possible to
more specifically identify the processing program CP ex-
ecuted by the dental processing machine 1.

[0117] In addition, the milling file 21a may further con-
tain data of predetermined items concerning the material
to be processed. The processing unit E of the operating
device 11 may be configured to create processing infor-
mation data PD in which the data of predetermined items
concerning the material to be processed are associated
with a job ID that is assigned when the processing pro-
gram CP contained in the milling file 21a is sent to the
dental processing machine 1. In this case, the processing
information data PD are created such that the job ID is
associated with the data of predetermined items concern-
ing the material to be processed. In other words, every
time the dental processing machine 1 executes a
processing program CP, the data of predetermined items
concerning the material to be processed are recorded
based on the job ID. As a result, more detailed data anal-
ysis concerning the material to be processed is possible
every time the dental processing machine 1 executes a
processing program CP, in other words, for each of the
jobs identified by a job ID.

[0118] The dental processing machine-operating sys-
tem 10 proposed herein includes the server 12 data-com-
municably connected to the operating device 11.
[0119] Here, the operating device 11 may include, for
example, a processing unit F configured to send log data
containing a milling file ID and a job ID to the server 12.
In this case, the log data may be sent as a log file LF
recording a plurality of log data.

[0120] The server 12 may include a recording unit 12a
for recording the log data.

[0121] The operating device 11 may also include a
processing unit G configured to send, to the server 12,
processing information data PD in which a job ID is as-
sociated with data of predetermined items concerning
the material to be processed. In this case, the server 12
may include a recording unit 12a for recording processing
information data PD. In the operating system 10 shown
in Fig. 1, such a recording unit 12a of the server 12 is
composed of the database 12a of the server 12.

[0122] In this embodiment, the CAM software-
equipped device 21 functions as a processing program-
creating device proposed herein, as illustrated in Fig. 1.
Here, the CAM software-equipped device 21 includes a
processing program storage unit 101, a material data
storage unit 102, a comment insertion process unit 103,
and an output process unit 104.

[0123] The processing program storage unit 101 is
configured to store a processing program CP specifying
a processing procedure to be performed by the dental
processing machine 1.
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[0124] The material data storage unit 102 is configured
to store data of predetermined items concerning the ma-
terial or product to be processed by the processing pro-
gram CP stored in the processing program storage unit
101.

[0125] The commentinsertion process unit 103 is con-
figured to prepare a file ID, and to insert a comment line
S1 containing the prepared file ID and the data of prede-
termined items stored in the material data storage unit
102 into the processing program CP.

[0126] Here, the comment insertion process unit 103
may be configured to prepare a file ID for identifying the
processing program CP stored in the processing program
storage unit 101, and to insert a comment line S1 con-
taining the prepared file ID into the processing program
CP.

[0127] Alternatively, the comment insertion process
unit 103 may be configured to insert a comment line S1
containing the data of predetermined items stored in the
material data storage unit 102 into the processing pro-
gram CP.

[0128] The outputprocess unit 104 is configured to out-
put the processing program CP stored in the processing
program storage unit 101 to a predetermined memory
storage area. In this case, the commentinsertion process
unit 103 may be configured to insert the comment line S
1 into the processing program CP when the processing
program CP is output by the output process unit 104.
[0129] In another embodiment, the comment insertion
process unit 103 may be configured to prepare a file ID,
and to insert a first comment line containing the prepared
file ID and a second comment line containing the data of
predetermined items stored in the material data storage
unit 102, into the processing program CP. In this case,
the comment insertion process unit 103 may be config-
ured to insert the first comment line and the second com-
ment line into the processing program CP when the
processing program CP is output by the output process
unit 104.

[0130] The foregoing describes examples of embodi-
ments in which processing information Pl containing a
file ID (milling file ID) for identifying a milling file 21a and
data of predetermined items concerning the material to
be processed is recorded in the comment line S1 of the
processing program CP. However, such embodiments
do not limit the way of associating the file ID, the data of
predetermined items concerning the material to be proc-
essed, and the processing program CP and the milling
file 21a with each other. For example, it is possible to
additionally create reference data for associating the file
ID, the data of predetermined items concerning the ma-
terial to be processed, and the processing program CP
and the milling file 21a with each other. Furthermore, it
is also possible to create reference data for associating
the file ID, the data of predetermined items concerning
the material to be processed, the processing program
CP, and the job ID with each other.

[0131] Some embodiments of the dental processing
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machine 1 and the operating system for the dental
processing machine 1 proposed herein have been de-
scribed above. Hereinbelow, embodiments of the oper-
ating device 11 for the dental processing machine 1 will
be described further according to the present disclosure.
[0132] Fig. 9 shows an example of a job list JL that is
displayed on a display of the operating device 11. For
such ajob list JL, a corresponding job list JL1 is similarly
retained also in the dental processing machine 1. The
example shown in Fig. 9 illustrates the state in which an
error is detected while the third processing program CP
in the job list JL is being executed. At this time, the dental
processing machine 1 is stopped, and the fourth to sixth
processing programs CP have not yet been processed.
[0133] When, for example, an error occurs while the
dental processing machine 1 is executing a processing
program CP as shown in Fig. 9, the dental processing
machine 1 stops temporarily. The error may occur when
a problem arises with the dental processing machine 1,
but the error may also occur when a problem arises with
the processing program CP. Even in the case where a
problem arises with the dental processing machine 1, the
problem may be a false detection in the dental processing
machine 1. When an error occurs, the dental processing
machine 1 stops. When the dental processing machine
1isresumed, the dental processing machine 1isreturned
to a predetermined initial state by a predetermined ini-
tialization process. In the initialization process, the pre-
viously-mentioned initial state-returning process is exe-
cuted, for example, and a zero tracking process or the
like may also be executed. Among the errors that occur
in the dental processing machine 1, some of the errors
do not require the initialization process. Whether the in-
itialization process is required or not may be determined
from an error code that is extracted based on, for exam-
ple, the data obtained in the dental processing machine
1 when the error occurs.

[0134] The storage capacity of the memory storage de-
vice incorporated in the dental processing machine 1 is
not so large. When the initialization process as men-
tioned above is executed, the dental processing machine
1 may in some cases be configured to erase data. For
example, the dental processing machine 1 may erase
data such as the processing program CP1 that is being
executed and the job list JL1. This brings the dental
processing machine 1 back to the initial state. In such a
case, to resume the processing by the dental processing
machine 1, the operator of the operating device 11 for
operating the dental processing machine 1 needs to se-
quentially shiftthe information of the order of the process-
ing programs CP that are to be executed by the dental
processing machine 1.

[0135] In the condition shown in Fig. 9, it is assumed
that, for example, the processing programs CP listed in
the fourth to sixth rows before resuming the process are
to be executed sequentially. In that case, the operator of
the operating device 11 for operating the dental process-
ing machine 1 may send the pieces of information of the
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fourth to sixth processing programs CP in the job list JL
in that order. Fig. 10 shows another example of the job
list JL displayed on the display of the operating device
11. Fig. 10 is a view showing the job list JL that is created
when sequentially shifting the information of the process-
ing programs CP that have been recorded as the fourth
to sixth ones before resumption. For such a job list JL, a
corresponding job list JL1 is similarly created also in the
dental processing machine 1. As a result, the dental
processing machine 1 receives, from the operating de-
vice 11, the processing programs CP that have been re-
corded as the fourth to sixth ones before resumption se-
quentially, and executes them sequentially.

[0136] By sequentially shifting the information of the
order of the processing programs CP that are to be ex-
ecuted by the dental processing machine 1, the job list
JL1 of the dental processing machine 1 is created. Ac-
cording to the job list JL1 prepared for resumption, the
dental processing machine 1 receives the processing
programs CP from the operating device 11 sequentially
to resume the processing. Herein, an operating device
11 that simplifies the operations performed by an oper-
ator to resume the dental processing machine 1 is pro-
posed.

[0137] As illustrated in Fig. 1, an embodiment of the
operating device 11 for operating the dental processing
machine 1 includes a first communication unit 121, a first
list storage unit 122, a first status storage unit 123, a first
error detection unit 124, a first skipping process unit 125,
afirstupdate process unit 126, and a firstdisplay process
unit 127. Fig. 11 shows an example of a job list JL dis-
played on a display of the operating device 11 proposed
herein that is equipped with the first skip processing unit
125. Note that the job list JL displayed on the display is
not limited to the example shown in Fig. 11.

[0138] The first communication unit 121 is configured
to mutually communicate data between the operating de-
vice 11 and the dental processing machine 1. The oper-
ating device 11 performs data communication with the
dental processing machine 1 through the first communi-
cation unit 121.

[0139] The first list storage unit 122 stores a job list JL
in which a plurality of processing programs CP each de-
fining a processing procedure performed by the dental
processing machine 1 are associated with and an order
in which the plurality of processing programs CP are to
be executed. The first list storage unit 122 stores the job
list JL. As illustrated in Fig. 11, for example, the operating
device 11 may be configured to allow the job list JL stored
in the firstlist storage unit 122 to be displayed on a display
as appropriate.

[0140] The first status storage unit 123 is configured
to acquire, from the dental processing machine 1, exe-
cution statuses of the plurality of processing programs
CP contained in the job list JL, and to store the execution
statuses of the plurality of processing programs CP. The
execution statuses of the processing programs CP in-
clude, for example, statuses such as Start, Stop, Pause,
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Resume, Cancel, and End. For example, the operating
device 11 may display the execution statuses of the
processing programs CP contained the job list JL in the
status column of the job list JL.

[0141] The first error detection unit 124 is configured
to detect an error in the dental processing machine 1.
With thefirst error detection unit 124, the operating device
11 is able to detect an error in the dental processing ma-
chine 1. When an error is detected in the dental process-
ing machine 1 while the plurality of processing programs
CP contained in the job list JL are being executed se-
quentially, the status of the processing program CP that
caused the error may be displayed as "Error", for exam-
ple, as shown in Fig. 11. Fig. 11 illustrates the state in
which an error occurred while the third processing pro-
gram CP in the job list JL was being executed.

[0142] The first skipping process unit 125 is configured
to, if the first error detection unit 124 detects an error
while a plurality of processing programs CP contained in
ajob list JL are being executed sequentially, end one of
the processing programs CP that is currently being exe-
cuted when the error is detected, based on the execution
statuses of the plurality of processing programs CP
stored in the first status storage unit 123, and to cause
the dental processing machine 1 to execute another one
of the processing programs CP that is to be executed
next after the preceding one of the processing programs
CP, according to the order specified in the job list JL.
[0143] Asillustrated in Fig. 11, for example, let us as-
sume that, in such a process of the first skipping process
unit 125, an error is detected when the third processing
program CP is executed while the first to sixth processing
programs CP contained in the job list JL are being exe-
cuted sequentially. In this case, when the process of the
first skipping process unit 125 is executed, the dental
processing machine 1 ends the third processing program
CP that is being executed when the error is detected,
and executes the fourth processing program CP that is
to be executed next, according to the order specified in
the job list JL.

[0144] For example, when the process of the first skip-
ping process unit 125 is executed, an initialization proc-
ess is executed for the dental processing machine 1. Al-
ternatively, before the process of the first skipping proc-
ess unit 125 is executed, the initialization process has
already been executed forthe dental processing machine
1 by the operation of the firmware 1a3 when an error was
detected. This means that the processing program CP1
that is currently being executed, the job list JL1, and so
forth are erased from the dental processing machine 1,
and the dental processing machine 1 is returned to the
initial state. In the process of the first skipping process
unit 125, the operating device 11 restores the job list JL1
of the dental processing machine 1 based on the job list
JL stored in the first list storage unit 122. Then, the op-
erating device 11 sets the status (execution status) of
the third one of the processing programs CP, in which
an error was detected, to End in the job list JL. In other
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words, the execution of the third one of the processing
programs CP that was being executed at the time of error
detection is brought to an end. Depending on the type of
the error, the initialization process may not be performed.
However, in that case as well, it is possible to set the
status (execution status) of the third one of the processing
programs CP, in which an error was detected, to End in
the job list JL1 of the dental processing machine 1.
[0145] In the above-described embodiments, each of
the operating device 11 and the dental processing ma-
chine 1 is provided with a job list. However, the operating
device 11 and the dental processing machine 1 proposed
herein are not limited to the embodiments described
above. For example, the job list JL may be created in the
operating device 11 while no job list may be provided for
the dental processing machine 1. Then, the operating
device 11 may be configured to send the processing pro-
grams CP to the dental processing machine 1 sequen-
tially with appropriate timing according to the job list JL.
In otherwords, the job listis managed within the operating
device 11 only,and when one of the processing programs
CP is completed, the next one of the processing pro-
grams CP is sent to the dental processing machine 1. In
this case, in the process of the first skipping process unit
125, the status (execution status) of the third one of the
processing programs CP, with which an error has been
detected, is set to End in the job list JL stored in the first
list storage unit 122 of the operating device 11. Then, the
dental processing machine 1 executes the fourth one of
the processing programs CP that is to be executed next,
according to the order specified in the job list JL. As just
described, the process of the first skipping process unit
125 may be a process such as to set the status (execution
status) of the third one of the processing programs CP
in the job list JL stored in the first list storage unit 122 of
the operating device 11, in which an error was detected,
to End. As described above, the process of the first skip-
ping process unit 125 may be embodied in a variety of
forms.

[0146] Fig. 12 shows a state in which the process of
the first skip processing unit 125 has been executed. In
this embodiment, the job list JL shows that execution of
the third one of the processing programs CP has ended,
asillustrated in Fig. 12. As a result, the job list JL1 of the
dental processing machine 1 is also brought into the
same state, which shows that execution of the third one
of the processing programs CP has ended. As a conse-
quence, the firmware 1a3 causes the dental processing
machine 1 to execute the fourth one of the processing
programs CP, which is to be executed next, according
to the order specified by the job list JL. When the process
of the first skipping process unit 125 is executed in this
way, the operator of the operating device 11 need not
sequentially shift the information of the processing pro-
grams CP that are to be executed by the dental process-
ing machine 1 according to the order when resuming the
processing by the dental processing machine 1.

[0147] Moreover, the first update process unit 126 may
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be configured to acquire the latest status of the dental
processing machine 1 and update the execution statuses
of the plurality of processing programs CP stored in the
first status storage unit 123. For example, the operating
device 11 communicates with the dental processing ma-
chine 1 at every predetermined time interval to obtain the
data concerning the status of the dental processing ma-
chine 1. It is desirable that the latest status of the dental
processing machine 1 have been obtained when an error
is detected by the first error detection unit 124. With the
process of the first update process unit 126, the operating
device 11 acquires the latest status of the dental process-
ing machine 1 and updates the execution statuses of the
plurality of processing programs CP stored in the first
status storage unit 123. As illustrated in Fig. 11, the op-
erating device 11 may also be configured to display an
operation button a1 for executing the process of the first
update process unit 126 on a display that displays the
job list JL.

[0148] The operating device 11 is configured to allow
the first skipping process unit 125 to execute the process
by performing a predetermined operation if the first error
detection unit 124 detects an error. The predetermined
operation may be set as desired, for example. For exam-
ple, itis possible that a display prepared for the operating
device 11 may display a dialog box including an operation
button configured to allow the first skipping process unit
125 to execute the process. In this embodiment, as illus-
trated in Fig. 11, the first display process unit 127 is con-
figured to display an operation button a2 for executing
the process of the first skipping process unit 125 on the
display. This embodiment is also provided with an oper-
ation button a3 for bringing the dental processing ma-
chine 1 back to the initial state. When the operation button
a3 is operated, the dental processing machine 1 is
brought back to the initial state, and various data, such
as the processing program CP1 that is being executed
and the job list JL1, are erased.

[0149] Anembodimentofthe operating system 10 pro-
posed herein includes an operating device 11 as de-
scribed above, a dental processing machine 1 that is mu-
tually data-communicably connected to the operating de-
vice 11, and a server 12 that is data-communicably con-
nected to the operating device 11.

[0150] The server 12 includes a second list storage
unit 141, a second status managementunit 142, a second
error detection unit 143, and a second update process
unit 144.

[0151] The second list storage unit 141 is configured
to store a job list JL acquired from the operating device
11. The second status management unit 142 is config-
ured to acquire execution statuses of a plurality of
processing programs CP contained in the job list JL
through the operating device 11, and to store the execu-
tion statuses of the plurality of processing programs CP.
[0152] This enables the server 12 to record the job list
JL and the execution statuses of the processing pro-
grams CP contained in the job list JL. In this case, the
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server 12 may be configured to provide the job list JL and
the execution statuses of the processing programs CP
contained in the job list JL to an external device that is
able to access the server 12.

[0153] The second error detection unit 143 is config-
ured to detect an error in the dental processing machine
1 through the operating device 11. Such a second error
detection unit 143 enables the server 12 to detect an
error in the dental processing machine 1. In this case,
the server 12 may be configured to notify, for example,
an external device that is able to access the server 12
that an error has been detected in the dental processing
machine 1.

[0154] The second update process unit 144 is config-
ured to obtain the latest status of the dental processing
machine 1 through the operating device 11. The second
update process unit 144 is also configured to update ex-
ecution statuses of the plurality of processing programs
CP stored in the second status management unit 142.
Such a second update process unit 144 enables the serv-
er 12 to obtain the latest status of the dental processing
machine 1 at desired timing. In this case, the server 12
may be configured to allow an operator operating the
server 12 to execute the second update process unit 144.
[0155] Moreover, the operating system 10 may further
include an external device 13 data-communicably con-
nected to the server 12 or the operating device 11.
[0156] In this embodiment, the external device 13 in-
cludes a third status management unit 161, a third error
detection unit 162, a second skipping process unit 163,
a second display process unit 164, and a third update
process unit 165.

[0157] Here, the third status management unit 161 is
configured to acquire execution statuses of a plurality of
processing programs CP contained in the job list JL
through the server 12 or the operating device 11, and to
store the execution statuses of the plurality of processing
programs CP. This enables the external device 13 to con-
firm the execution statuses of the processing programs
CP in the dental processing machine 1. The dental
processing machine 1 may also be configured to access
the operating device 11 through the server 12 and acquire
the execution statuses of the plurality of processing pro-
grams CP from the operating device 11.

[0158] The third error detection unit 162 is configured
to detect an error in the dental processing machine 1
through the server 12 or the operating device 11. Such
a third error detection unit 162 enables the external de-
vice 13 to detect an error in the dental processing ma-
chine 1.

[0159] If the third error detection unit 162 detects an
error while the plurality of processing programs CP con-
tained in the job list JL are being executed sequentially,
the second skipping process unit 163 sets the execution
status of a processing program CP to an End. In such a
process of the second skipping process unit 163, the ex-
ecution status of the one of the processing programs CP
is brought to an End, which is being executed when the
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error has been detected, based on the execution statuses
of the plurality of processing programs CP stored in the
third status managementunit 161. Then, the second skip-
ping process unit 163 is configured to cause the dental
processing machine 1 to execute another one of the
processing programs CP that is to be executed next after
the previous one of the processing programs CP, accord-
ing to the order specified in the job list JL. As just de-
scribed, the operating system 10 proposed herein ena-
bles the external device 13 to perform a so-called skip-
ping process. More specifically, the operating system 10
allows the external device 13 to operate the so-called
skipping process, in which the dental processing ma-
chine 1 executes a processing program CP that is to be
executed next after the pertinent processing program CP
according to the order specified in the job list JL. The
process of the second skipping process unit 163, as well
as the first skipping process unit 125, may also be em-
bodied in a variety of forms.

[0160] The external device 13 may be configured to
allow the second skipping process unit 163 to execute
the process by performing a predetermined operation if
the third error detection unit 162 detects an error. For
example, the second display process unit 164 is config-
ured to display an operation button for executing the proc-
ess of the second skipping process unit 163 on a prede-
termined display if the third error detection unit 162 de-
tects an error. Here, the second display process unit 164
causes, forexample, the display prepared for the external
device 13 to display a dialog box having an execution
button configured to allow the second skipping process
unit 163 to execute the process. Note that the operation
for executing the process of the second skipping process
unit 163 is not limited to such an operation with the op-
eration button, but may be implemented by any suitable
means.

[0161] The third update process unit 165 is configured
to obtain the latest status of the dental processing ma-
chine 1 through the server 12 or the operating device 11.
This enables the external device 13 to obtain the latest
status of the dental processing machine 1.

[0162] The external device 13 may be configured to
display, for example, a job list JL such as shown in Figs.
11 and 12 on a predetermined display. The job list JL
may be provided with an operation button a2 for execut-
ing the second skipping process unit 163, an operation
button a3 for executing the process for bringing the dental
processing machine 1 back to the initial state, and an
operation button a1 for executing the process of the third
update process unit 165, for example. The external de-
vice 13 as described above can operate the dental
processing machine 1 through the server 12 and the op-
erating device 11. This means that the dental processing
machine 1 can be operated from a remote location, for
example, via a network. In addition, the server 12 may
be data-communicably connected to a plurality of oper-
ating devices 11. The operating device 11 is also config-
ured to be able to operate a plurality of dental processing
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machines 1.

[0163] Accordingly, the external device 13 may be con-
figured to remotely operate a large number of dental
processing machines 1 through the server 12 and the
plurality of operating devices 11. Even if an error occurs
in any of the dental processing machines 1, the external
device 13 described above allows the operator to easily
carry out the operation for resuming the dental process-
ing machine 1 because the external device 13 includes
the above-described second skipping process unit 163.
Therefore, if an error is detected in the dental processing
machine 1, it is easy for the operator to resume the
processing performed by the processing programs CP
in the dental processing machine 1 smoothly.

[0164] Various embodiments of the dental processing
machine-operating device, the dental processing ma-
chine-operating device and the dental processing ma-
chine-operating system proposed in this disclosure have
been described hereinabove. It should be understood,
however, that the dental processing machine-operating
device, the dental processing machine-operating method
and the dental processing machine-operating system
proposed in this disclosure are not limited to the embod-
iments described above. Various modifications and al-
terations may be made to the embodiments of the dental
processing machine-operating device, the dental
processing machine-operating method and the dental
processing machine-operating system proposed herein.
In addition, the features, structures, or steps described
herein may be omitted where appropriate, or may be
combined in any suitable combinations, unless specifi-
cally stated otherwise.

REFERENCE SIGNS LIST
[0165]

1 Dental processing machine

10 Operating system

11 Operating device

12 Server

12a  Database (recording unit)

13 External device

21 CAM software-equipped device

21a  Milling file

22 CAD software-equipped device
22a 3D model file

101  Processing program storage unit
102  Material data storage unit

103  Comment insertion process unit
104  Output process unit

121 First communication unit

122  First list storage unit

123  First status storage unit

124  First error detection unit

125  First skipping process unit

126  First update process unit

127  First display process unit
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141 Second list storage unit

142  Second status management unit
143  Second error detection unit

144  Second update process unit

161 Third status management unit
162  Third error detection unit

163  Second skipping process unit
164  Second display process unit
165  Third update process unit
Claims

1. A dental processing machine-operating device (11)
for operating a dental processing machine (1), the
operating device (11) comprising:

a first list storage unit (122) for storing a job list
(JL) in which a plurality of processing programs
(CP), each defining a processing procedure per-
formed by the dental processing machine (1),
are associated with an order in which the plural-
ity of processing programs (CP) are to be exe-
cuted;

a first status storage unit (123) for acquiring,
from the dental processing machine (1), execu-
tion statuses of the plurality of processing pro-
grams (CP) contained in the job list (JL), and
storing the execution statuses of the plurality of
processing programs (CP);

a first error detection unit (124) for detecting an
error in the dental processing machine (1); and
a first skipping process unit (125) configured to,
if the first error detection unit (124) detects an
error while the plurality of processing programs
(CP) contained in the job list (JL) are being ex-
ecuted sequentially, set the execution status of
one of the processing programs (CP) thatis cur-
rently being executed when the error is detected
to an end, based on the execution statuses of
the plurality of processing programs (CP) stored
in the first status storage unit (123), and to cause
the dental processing machine (1) to execute
another processing program (CP) that is to be
executed next after the one of the processing
programs (CP), according to the order specified
in the job list (JL).

2. The dental processing machine-operating device
(11) according to claim 1, further comprising a first
update process unit (126) for acquiring a latest status
of the dental processing machine (1) and updating
the execution statuses of the plurality of processing
programs (CP) stored in the first status storage unit
(123).

3. The dental processing machine-operating device
(11) according to claim 1 or 2, wherein, if the first
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error detection unit (124) detects an error, a prede-
termined operation is performed to allow a process
of thefirst skipping process unit (125) to be executed.

The dental processing machine-operating device
(11) according to claim 3, further comprising a first
display process unit (127) for displaying an operation
button for executing the process of the first skipping
process unit (125) on a predetermined display de-
vice.

A dental processing machine-operating system (10)
comprising:

an operating device (11) according to any one
of claims 1 to 4;

a dental processing machine (1), mutually data-
communicably connected to the operating de-
vice (11);

a server (12), data-communicably connected to
the operating device (11),

the server (12) comprising:

a second list storage unit (141) for storing
the job list (JL) acquired from the operating
device (11); and

a second status management unit (142) for
acquiring execution statuses of a plurality
of processing programs (CP) contained in
the job list (JL) through the operating device
(11), and storing the execution statuses of
the plurality of processing programs (CP).

The dental processing machine-operating system
(10) according to claim 5, wherein the server (12)
further comprises a second error detection unit
(143)) for detecting an error in the dental processing
machine (1) through the operating device (11).

The dental processing machine-operating system
(10) according to claim 5 or 6, further comprising a
second update process unit (144) for acquiring a lat-
est status of the dental processing machine (1)
through the operating device (11), and updating the
execution statuses of the plurality of processing pro-
grams (CP) stored in the second status management
unit (142).

The dental processing machine-operating system
(10) according to any one of claims 5 to 7, further
comprising:

an external device (13), data-communicably
connected to the server (12) or the operating
device (11), and wherein

the external device (13) includes a third status
management unit (161) for acquiring execution
statuses of a plurality of processing programs
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10.

1.

12.

13.

14.
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(CP) contained in the job list (JL) through the
server (12) or the operating device (11), and
storing the execution statuses of the plurality of
processing programs (CP).

The dental processing machine-operating system
(10) according to claim 8, wherein the external de-
vice (13) further comprises a third error detection
unit (162) for detecting an errorin the dental process-
ing machine (1) through the server (12) or the oper-
ating device (11).

The dental processing machine-operating system
(10) according to claim 8 or 9, wherein the external
device (13) includes a second skipping process unit
(163) configured to, if the third error detection unit
(162) detects an error while the plurality of process-
ing programs (CP) contained in the job list (JL) are
being executed sequentially, set the execution sta-
tus of one of the processing programs (CP) that is
currently being executed when the error is detected
to an end, based on the execution statuses of the
plurality of processing programs (CP) stored in the
third status management unit (161), and to cause
the dental processing machine (1) to execute anoth-
er processing program (CP) that is to be executed
next after the one of the processing programs (CP),
according to the order specified in the job list (JL).

The dental processing machine-operating system
(10) according to claim 10, wherein, if the third error
detection unit (162) detects an error, a predeter-
mined operation is performed to allow a process of
the second skipping process unit (163) to be execut-
ed.

The dental processing machine-operating system
(10) according to claim 11, further comprising a sec-
ond display process unit (164) for displaying an op-
eration button for executing the process of the sec-
ond skipping process unit (163) on a predetermined
display device if the third error detection unit detects
an error.

The dental processing machine-operating system
(10) according to any one of claims 8 to 12, further
comprising a third update process unit (165) for ac-
quiring a latest status of the dental processing ma-
chine (1) through the server (12) or the operating
device (11).

A dental processing machine-operating method for
operating a dental processing machine (1), the op-
erating method comprising the steps of:

storing a job list (JL) in which a plurality of
processing programs (CP), each defining a
processing procedure performed by the dental
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processing machine (1), are associated with an
order in which the plurality of processing pro-
grams (CP) are to be executed;

acquiring, from the dental processing machine
(1), execution statuses of the plurality of
processing programs (CP) contained in the job
list (JL), and storing the execution statuses of
the plurality of processing programs (CP);
detecting an error in the dental processing ma-
chine (1); and

if the first error detection unit (124) detects an
error while the plurality of processing programs
(CP) contained in the job list (JL) are being ex-
ecuted sequentially, set the execution status of
one of the processing programs (CP) that is cur-
rently being executed when the error is detected
to an end, based on the execution statuses of
the plurality of stored processing programs
(CP), and to cause the dental processing ma-
chine (1) to execute another processing pro-
gram (CP) that is to be executed next after the
one ofthe processing programs (CP), according
to the order specified in the job list (JL).
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FIG.3

(#MillingInfo:{"MillingFile":"Job_2019-01-22_10-08-33.prn","Millingld":"AA22A9CB-
D2BC-4FF4-9B76-00E679BD1103","UsedMaterialld":"AFC274D3-323D-40BB-9E7F-
985CAF3A6753","MaterialType":"Wax","MaterialProductName™":"WAX-
CIM","MaterialSize":"98 x
12mm","MaterialShape":"Disc","UsedAreaPercent":2,"Applications":[{"StIFile":"Coping
env_10.stl","ApplicationType":"Coping","Count":1}]}#MillingInfo)

ISH 5;

IBP1;

111, 2
IRC25000; S1
AIN;

V60F60;

1ZEZ30000;

IZEY-5000;

IZEA180.0B0.0;

Z309.91, -3827.91, 1888.3;
Z309.91, -3827.91, 795.2;
V35F35

7309.91, -3827.91, 627.77;
Z309.7, -3828.02, 625.61;
Z309.07, -3828.34, 623.55;
Z308.07, -3828.86, 621.69;
Z306.73, -3829.55, 620.11;
Z305.12, -3830.37, 618.9;
Z303.31,-3831.3, 618.11;
Z278.54, -3844.02, 610.65;
Z271.23,-3850.08, 608.11;
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Order Processing Program CP File ID Job ID Status
11X110 End
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3[X112 Error
41X11 3 Start
5| X114 Unprocessed
6 Unprocessed

X115
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FIG.6

EP 3 699 702 A1

Event ID Meaning of ID Parameterl Parameter? Parameter3
0 None - - -
1 Online - - -
2 Offline - - -
3 JobStart JobName JoblD -
4 JobEnd JobName JoblD -
5 JobPause JobName JoblD -
6 JobResume JobName JoblD -
7 JobCancel - - -
8 DiscGet 1D Name -
9 DiscRelease - - -
10 ToolGet StockerNumber Name -
11 ToolRelease - - -
12 ToolReplace - - -
13 FatalError Error ID Error Parameter -
14 RecoverableError Error ID Error Parameter -
15 ResumableError Error ID Error Parameter -
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501 502 503 504
Processing
User ID Job ID Processing Information
Result
1|1234-5678---- |0123-4567---- |{*MillingFlle™:"aaa", ---, Milling|D:"1234-5678----,-- 4
2(1234-5678---- |1234-5678---- [{“MillingFlle™:"bbb", -+, Milling|D:"5678-1234---- -+ 1
3(1234-5678---- [9012-3456---- [{“MillingFlle”:"ccc", ---, Milling|D:"7890-1234----,--- 4
4|1234-5678---- [7890-1234---- |{“MillingFlle™:"ccc", ---, MillinglD:"7880-1234----,-- 1
5(1234-5678---- [2345-6789---- [{“MillingFlle”:"aaa", ---, Milling|D:"9012-3456----,--- 1
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FIG.8

"MillingFile": "Crown No.8_7.prn",
"Millingld": "69508D1F-CCEE-4706-BEE8-ABOCB9ASAG2A",
"UsedMateriallD" : "4AD51762-5B11-4E21-843A-74B3BF6A8045",
"Material Type": "Zirconia",
"MaterialProductName": "Zirconia KATANA",
"MaterialSize": "98 x 14mm",
"MaterialShape": "Disc",
"UsedAreaPercent": 25,
"Applications": [
{
"StIFile": "Crown_No.6.stl",
"ApplicationType": "Crown",
"Count": "1",
"ToothNumber": "UT"

"StIFile": "Crown_No.7.stl",
"ApplicationType": "Crown",
"Count™ "1",
"ToothNumber™: "U8"

"StIFile": "Bridge_No.8.stl",
"ApplicationType": "Bridge",
"Count": "3",
"ToothNumber": "U2-4"
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FIG.9
JL

Order Processing Program CP [File ID Status
1{X110 SR End
21X111 <. End
3|IX112 s Error
4/X113 s Unprocessed
51X 114 R Unprocessed
6|X 115 s Unprocessed
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FIG.10

JL

/

Order Processing Program CP [File ID Status
X113 SR Unprocessed
X114 Unprocessed
X115 Unprocessed

OO~ lwN| -
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JL a1
UPDATE
Order Processing Program CP |File ID Status

1{X110 R End
2|X111 End
3|IX112 Error
4/X113 Unprocessed
5I1X114 Unprocessed
6|X115 Unprocessed

SKIP CANCEL

a2 a3
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JL al
UPDATE
Order Processing Program CP [File ID Status

1{X110 SR End
2|X111 <. End
3|1X112 <. End
4/X 113 SR Start
hI X114 R Unprocessed
6[X115H R Unprocessed

SKIP RESET

a2 a3
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